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A Little Background

B CRs discovered in 1912, named 1in 1926,
1dentified as VHE 1n the 30°s

m |'he 1* astroparticle physics, HEA
m Charged particles with energies of 1-10'? GeV
m HEA mvolvement




Overview of UHECRS

m E~1018205 0V (LHC ~ 1TeV)
m For E>4 10" eV, attenuation through 7°

production from interactions with GMB ¥ s;
A ~ 50 Mpc
m U

m |00 1sotropic to be Galactic

uhecr




ECR data from different experiments.
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Spectral index ~ 3, with GZK {feature (??7?) nature
Flux above 10% ~ 1/km?/100 yrs




Candidate sources:

Hillas diagram.
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Regular appearance on top ten
unsolved physics mysteries




Elihu recognized that QRs met all the criteria
to be the origin of UHECRS

m Einergetics

m Common 1n the nearby universe

m Stellar mass loss in QR hosts can mitiate an
ADALF that can provide a large B-field and a
low photon density

>




UHECRS from Quasar Remnants
(1999: MNRAS, 307, 491)

m [nspired by a single Fly’s Eye UHECR event,
and the ubiquity of dormant SMBHs (XRB,

OLF evolution, Magorrian)

m ['he concept: acceleration by black hole

dynamo associated with spinning, magnetized

BHs

® The requirements: M>10°M, B>10* G,
[.<0.0001L,_,; (Bondi accretion, ADAF)

m The prediction: UHECR/OR correlation




UHECRS from Quasar Remnants
(2002: MNRAS, 316, 1.29)

m Individual M>10"Mg cases where the photon
and IS environments were well-determined by

Chandra

B ADAF modeling of the SED and accretion

flow to determine the radiation field and
magnetic field

m Included losses from curvature radiation (A.
[Levinson) as well as photo-pion production

B NGC 1399, M49, M60 feasible, M37 not




UHECRS from Quasar Remnants
DFT, EB, TH, and ML (2002: PhysRevD
m Correlation of >40 Eev CRs (AGASA) with

nearby galaxies

NOG) with most massive

expected SMBHS
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Recent Developments




Recent Developments
Correlation with nearby AGN
Or...

IRAS Galaxies (Takami et al.)
Local LSS with galaxy bias (Kashti and Waxman)

Local LSS with hard X-ray AGN bias (George et al.)
Spiral galaxies (Ghisellini et al.)

FR I galaxies (Takami and Sato)

FR II radio galaxies (van Putten et al.)

LLAGN (Zaw et al.)
Local (<10 Mpc) galaxies (Cuesta and Prada)




Future: more PAO and JEM-
EUSO (2013???)
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